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The present investigation was undertaken in order to determine 
if a parasitic relationship exists between a species of Cephalosporium 
isolated from diseased fronds of Salvinia rotundifolia and in order to 
determine the identity of the species isolated. 
The fungus was first isolated in December, 1966, from diseased 
Salvinia plants growing in an aquarium in a laboratory in the Department 
of Biology of Atlanta University. 
After pure cultures of the fungus were established infection at¬ 
tempts of uninfected plants were made by placing drops of a spore and 
mycelial fragment suspension directly in the water in which the plants 
were growing as well as on undamaged fronds. Infection was effected in 
all cases from 10 to 17 days where inoculum was added to the water as well 
as where inoculum was placed on fronds. The fungus was reisolated from 
diseased plants following symptom development. Cultural and morphologic 
features of the reisolated fungus were indistinct from the original cul¬ 
tures. 
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External disease symptoms are characterized by the loss of the 
bright green color of the fronds and the development of a yellowish-green 
color. The fronds later turn brown, become necrotic, eventually blacken 
and completely deteriorate. 
A study of the morphologic and cultural characters of the fungus 
revealed it to be a member of the genus Cephalosporium. When pertinent 
taxonomic features of the fungus were compared with descriptions and il¬ 
lustrations of other species in the genus, the pathogen from Salvinia was 
found to be morphologically distinct. This species is therefore regarded 
as a hitherto undescribed species and the name Cephalosporium salviniae 
sp. nov. is proposed. 
Preliminary host specificity tests were conducted on Eichhornia 
crassipes. Infection was not obtained with these plants and the fungus 
was not reisolated from the groups of inoculated plants. 
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Plant pathologists and mycologists alike have developed an in¬ 
creasing interest in the genus Cephalosporium. Phytopathological interest 
results from the discovery that a number of species in the genus that were 
formerly considered to be saprophytic have been found to be causative 
agents of various plant diseases (Samra, Sabet and Hingorani, 1963). In 
addition some species have recently been reported as the causative agents 
of certain human infections (Dali do rf, 1962). Ideological interests have 
centered around the systematics of the genus and spore development. 
According to Sprague (1950), the first report of pathogenicity 
in this genus came from Corda when he reported C. acremonium as a parasite 
on another fungus. The report, attributed to Corda, appears to be the 
first one describing hyperparasitism among fungi. Since that time other 
cases of hyperparasitism have been reported (Kenneth and Isaac, I96I4.). 
One account, involving other Cephalosporium species, has been given by 
Kenneth and Isaac (1961*). They found four species of Cephalosporium 
from Canada and one from Israel to be hyperparasitic on Drechslera teres 
and D. poae. C. acremonium was one of the species isolated. In addition 
to being hyperparasitic, this fungus has been found to be the causal agent 
of the black bundle disease of corn (Reddy and Holbert, 192U) - 
Species of Cephalosporium are common and widespread as plant 
pathogens. Some have been cited as pathogens inciting vascular disorders 
in plants. Reports on this kind of disease relationship have come from 
1 
2 
Reddy and Holbert (192b), Allington and Chamberlain (191*8), Crandall 
(19U5), Crandall and Baker (1950), Bruehl (1956), Wilson (1963), and 
Sarara, Sabet and Hingorani (1963). Other investigators, such as, Linn 
(19U0, 19U2), Tims and Olive (191*8 ), Smith and Ramsey (1951), and Crandall 
(1950) have reported some Cephalosporium species as causative agents of 
various leaf-spot diseases. 
Two species of Cephalosporium have been reported as agents of 
eye infection following cataract extraction in man (Dalldorf, 1962). 
Dalldorf has also reported different species of Cephalosporium as being 
associated with Maduromycosis. 
In December, 1966, a species of Cephalosporium was isolated from 
diseased fronds of the water fern, Salvinia rotundifolia, growing in an 
aquarium in a laboratory in the Department of Biology of Atlanta Universi¬ 
ty. Infected fronds turned brown, eventually blackened and decayed. A 
search of the literature has revealed no species of Cephalosporium, or any 
other fungus, as a pathogen on Salvinia. In order to determine whether 
the fungus isolated was clearly the causal agent of the diseased plants 
and in order to attempt to determine the identity of the species isolated 
this study was undertaken. 
Since Salvinia and Eichhornia erassipes, the water hyacinth, may 
be found growing together in the same bodies of water, and since a species 
of Cephalosporium has been described as causing amphigenous leaf spots on 
Eichhornia (Padwick, 19U6), some preliminary studies on host specificity 
have been attempted. It was considered probable that Cephalosporium 
eichhorniae, the causative agent of the leaf spot on Eichhornia and the 
fungus isolated from diseased Salvinia fronds represented the same species. 
CHAPTER II 
REVIEW OF LITERATURE 
According to Sprague (1950), the first report of the parasitic 
nature of a species of Cephalosporium was made by Corda. Since that time 
numerous other reports of pathogenicity involving Cephalosporium species 
have been made (Reddy and Holbert, 192k; May, 1931; Ruehl, 1931; Goss and 
Frink, 193k; McKenzie and Johnson, 1939J Linn, 19U0, 19U2; Crandall, 19U5, 
1950; Allington and Chamberlain, 19U8; Tims and Olive, 19U8; Crandall and 
Baker, 1950; Smith and Ramsey, 1951; Denyer, 1953; Bruehl, 1956; Samra, 
Sabet and Hingorani, 1963; Wilson, 1963; and Halliwell, 1966). Some of 
the diseases reported are vascular in nature, others are leaf-spot dis¬ 
eases. 
Reddy and Holbert (1921+) studied a disease of corn incited by C. 
acremonium. The disease symptoms described included a blackening of the 
fibrovascular bundles, the development of nubbins on the plant, multiple 
ears at the nodes, barrenness, and a general purple discoloration of the 
entire plant. Occasionally, stripelike lesions were reported to form on 
the leaves of young, infected corn plants. Harris (1936) also studied 
the black bundle disease of corn. His findings differed with those of 
Reddy and Holbert for Harris concluded that the fungus was more saprophy¬ 
tic than parasitic, having little relation, therefore, to the disease. 
According to Bruehl (1956), the first reference to the stripe 
disease of wheat came from Japan when Nisikado isolated and described C, 
gramineum as the causal agent. Since that time Bruehl (1956) has reported 
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the disease in the United States. Nisikado and Bruehl described the dis¬ 
ease as being characterized by long, whitish stripes with irregular mar¬ 
gins extending down the leaf sheath. Individual vascular bundles are re¬ 
ported to become brown and nodal tissue darkened. Subsequently, the 
stripes became necrotic and an extensive yellowing of the leaves occurred. 
Samra, Sabet and Hingorani (1963) reported another species of 
Cephalosporium, Ç. maydis, as the pathogen on maize. Diseased leaves were 
reported to become dull green, eventually lose color and become dry. The 
vascular bundles in the stalk and the internodes of the diseased plants 
were described as becoming reddish-brown. 
■Allington and Chamberlain (19U8) found C. gregatum as the causal 
organism of the brown stem rot of soybeans. Symptoms reported included a 
brown discoloration in the pith and the vascular elements. This discolor¬ 
ation was reported to appear at the base of the stem first and progress 
upward. In later and more severe stages of the disease a blighting and 
drying of the leaves occurred. 
Crandall (19U5) has reported C. diospyri as the incitant of per¬ 
simmon wilt. The initial report by Crandall on the persimmon wilt disease 
involved a description of the fungus and not the disease symptoms. Later, 
Crandall and Baker (1950) described the symptoms of the disease. They 
were characterized as an abrupt wilting of the foliage, starting with the 
appearance of wilted discolored leaves at the top of the trees and fol¬ 
lowed almost at once by general wilting, leaf discoloration and eventual 
abscission. They reported finding tracheids and vessels plugged by fungal 
mycelium. 
Wilson (1963) has also studied the persimmon wilt disease. He 
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States that gums and tyloses, stimulated as a result of the fungal inva¬ 
sion, fill the lumen of the large vessels of the outer annual rings and 
intercellular spaces and appear as black streaks in the wood. 
Other investigations on pathogenic species of Cephalosporium have 
been focused on leaf-spot diseases. Species associated with these dis¬ 
eases cause localized infections of restricted areas of the leaf and do 
not become systemically distributed the same as those species infecting 
the vascular system. 
Linn (19U0) reported that leaf-spots on Nephthytis afzleii and 
Syngonium podophyllum var. albolineatum were caused by _C. cinnamomeum. 
Initial infections were noted as small, reddish-brown, circular to irreg¬ 
ular lesions surrounded by pale yellow borders. These lesions were re¬ 
ported to eventually become necrotic. Severely infected leaves turned 
yellow and became necrotic. Occasionally, reddish-brown lesions were 
said to be present on the petiole. 
Two years later, Linn (19^2) described C. dieffenbachiae as the 
incitant of Cephalosporium leaf-spot disease of Dieffenbachia picta. He 
reported that initial infections appear on young convolute leaves as tiny, 
reddish-brown, circular to elongate lesions. As the leaves unfold and ex¬ 
pand, the lesions were found to increase in diameter from 6 to 8 mm. In¬ 
frequently, elongated lesions scarred the petioles, midribs, and stems. 
Cephalosporium leaf-spot disease of fig caused by C. fici was de¬ 
scribed by Tims and Olive (19U8). They reported small, circular brown 
spots on the upper surface of the leaves. Later these spots were noted 
to enlarge to form a series of irregular concentric rings. 
The brown-spot disease of celery, described by Smith and Ramsey 
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(19 $l), is caused by the pathogen, C. apii. Disease symptoms reported in¬ 
clude irregular, tan to brown, shallow lesions, 2-15 mm in diameter, oc¬ 
curring on the inside and outside of the leaf stalks, petiolules, and 
leaflets. 
An account of the pathogenic effect of C. deformans on leaves of 
barbasco (Lonchoearpus utilis) was given by Crandall (19^0). He reported 
that the fungus primarily attacks the veins or midrib of leaves causing 
them to become necrotic. 
Other investigations have revealed various additional plant dis¬ 
eases caused by infections of other species of Cephalosporium. Several 
investigators (May, 1931? Goss and Frink, 193h; McKenzie and Johnson, 
1939) have studied an elm disease caused by an unknown species of 
Cephalosporium. The problem of the infection site of this disease has 
been the subject of much discussion. May (1931) did not attempt to deter¬ 
mine the site of infection. He only described the disease symptoms. Goss 
and Frink (193U) discounted the leaves as the site of infection and sug¬ 
gested that the disease was probably spreaded by insects which fed on the 
young twigs. They reported that trees having no injury to leaves or twigs 
were infected as readily as those which had been wounded. 
McKenzie and Johnson (1939) are not in agreement with the find¬ 
ings of Goss and Frink (193U) for the former investigators have suggested 
that leaves are the common infection site and that the fungus entered only 
through leaves that had been wounded. 
All investigators, however, who have studied this disease of elm 
(May, 1931; Goss and Frink, 193k; McKenzie and Johnson, 1939) are in 
agreement that the fungus causes first a drooping and wilting of the 
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leaves, followed by a yellow or brown discoloration, which eventually 
leads to death of the twigs and finally the main trunk. 
Denyer (1953) isolated an unknown species of Cephalosporium from 
a canker on western hemlock. He described the diseased bark as brown with 
the margin marked by a dark narrow line. The fungus appeared to be ac¬ 
tively parasitic for only one year as callus growth was not infected. 
However, the pathogen was frequently isolated from the dead tissues of 
canker after a period of several years. This finding suggests that the 
fungus lives primarily as a saprophyte in the canker. 
More recently, Halliwell (1966) reported that a species of 
Cephalosporium was associated with a decline in oak trees in Texas. The 
disease symptoms include a necrosis of the leaves, starting at the margins 
and progressing inward, followed by shedding or thinning of the leaves and 
eventually twig dieback and suckering of the main trunk. 
Ruehl (1931) isolated and described C. carpogenum as one of sev¬ 
eral organisms causing an apple-rot reported in Washington. 
CHAPTER in 
MATERIALS AND METHODS 
Materials 
The species of Cephalosporium that was used in this investigation 
was isolated from diseased fronds of Salvinia rotundifolia growing in an 
aquarium in the zoology laboratory at Atlanta University. Malt agar and 
Czapek's agar were used as isolation media. Following the establishment 
of pure cultures of the fungus, transfers were made to potato-dextrose- 
agar for the principal cultural studies. A study of the fungus on all 
three media was made to note any difference in growth or variation in 
cultural characteristics. 
The PDA medium was prepared in the following manner: 200 g of 
diced, unpeeled white potato tubers were placed in a 2000 ml boiler, cov¬ 
ered with distilled water and cooked for approximately 25 minutes. The 
broth ’was poured off the potatoes and filtered through cheesecloth into a 
beaker. Twenty grams of dextrose were dissolved in the broth. Fifteen 
grams of bacto-agar were poured into a beaker containing U00 ml of dis¬ 
tilled water and heated from 3 to 5 minutes. The mixture was stirred fre¬ 
quently in order to prevent charring. The melted Bacto-agar was combined 
with the potato broth-dextrose solution and made up to a one liter volume. 
A Brewer's automatic pipetting machine was used to dispense 2 rnL of the 
medium into test tubes. The remaining portion of the medium was poured 
into 500 ml Erlenmeyer flasks. The tubes and the flasks were autoclaved 
at 15 lbs. pressure for 15 minutes. After sterilization the culture tubes 
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were slanted. The medium in the flasks was poured into sterile Petri 
dishes and stored under ultraviolet light in a LAB CONCO transfer hood 
for at least 3 days. Subsequently, culture plates and tubes were inocu¬ 
lated with the fungus by transferring mycelial fragments and spores, with 
a sterile transfer needle, to the sterile medium. Inoculated tubes and 
plates were incubated at room temperature. 
Healthy specimens of Salvinia rotundifolia were obtained from 
the W. F. Prince Company in Silver Springs, FLorida. The collector re¬ 
ported that the plants were collected from a small creek on State Road 
327, 1 mile North of the Junction with State Road 1+0, East bank of 
Ocklawaha River in Lynn, FLorida. The creek was reported to have very 
little water flow with the water level much below normal. 
These plants were maintained in round aquaria and large finger 
bowls in a growth chamber standarized at 26 C, 80 per cent humidity and a 
12 hour day-night photoperiod. 
For host specificity studies, specimens of Eichhornia erassipes, 
the water hyacinth, were obtained. These plants were obtained from 
Bennett's Fish Farm in Atlanta, Georgia by the Robert's Tropical Fish 
Company. Eichhornia plants were placed in aquaria and kept on a labora¬ 
tory table until inoculation tests were made. 
All photomicrographs of morphologic features of the species of 
Cephalosporium isolated were made with a Wild M-20 microscope. Photo¬ 
graphs of cultures of the fungus were made with an MP-3 Land Camera Assem¬ 
bly. 
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Methods of Procedure 
The initial isolation of the species of Cephalosporium from 
diseased fronds of Salvinia was accomplished by lightly touching the sur¬ 
face of the aerial mycelium of the fungus with a sterile transfer needle 
and transferring spores and mycelial fragments to Petri plates containing 
malt agar and Czapek’s agar. These media were used as the principal iso¬ 
lation media throughout this investigation. 
In order to obtain a pure culture of the fungus, subcultures were 
made at the first indication of mycelial growth from the initial transfer. 
Following the establishment of a pure culture of the fungus, transfers 
were made to PDA for the principal cultural studies. Cultures of the fun¬ 
gus growing on the isolation media were incubated, prior to transfer to 
PDA, in an environment room standarized at 26 C. 
Test tube slant cultures of the fungus were used for inoculation 
tests. Inoculations were made by the spore and mycelial suspension meth¬ 
od. The inoculum was prepared by pouring 5 ml of sterile distilled water 
into a tube slant containing a 9-day old culture of the fungus. A 2 mm 
glass rod was rubbed over the culture to prepare a suspension of spore 
and mycelial fragments. 
One method of inoculation employed was to place drops of the sus¬ 
pension directly in the water in which the Salvinia plants were growing. 
Another method employed was to place drops of the inoculum on the undam¬ 
aged fronds with a sterile pipette. The same procedures were used in in¬ 
oculation attempts on Eichhornia crassipes. For controls the same quan¬ 
tity of sterile distilled water was agitated on sterile PDA test tube 
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slants and drops of this mixture was added to water in bowls containing 
uninfected Salvinia plants, placed on the upper surface of the fronds, and 
placed on leaves of Eichhomia. 
Both inoculated and control plants were maintained in sterile 
finger bowls and battery jars in an equal mixture of sterile distilled 
water and sterile pond water. All plants were incubated in a growth 
chamber after inoculation. 
Cultural and microscopic studies were made utilizing Petri dish 
cultures on PDA. Nine day-old cultures were used for these observations 
unless otherwise stated. 
Cultures of the fungus were observed daily in order to note any 
age variation in general morphologic characteristics of the fungus. Dur¬ 
ing the course of these observations special note was made of the initial 
surface color of the culture and the color after several days of growth, 
the reverse color of the mycelium, rate and habit of growth of the myce¬ 
lial mat diameters were made at the end of a standardized growth period. 
Temporary mounts of the fungus were prepared for microscopic 
studies. The slides were prepared by mounting small portions of the agar 
containing the fungus from the periphery of the colony in a drop of water. 
Other slides were prepared by mounting portions of the fungal mycelium in 
methylene blue or phloxine to bring out any microscopic features that 
might not have been evident in unstained preparations. General and criti¬ 
cal observations of the fungus were made with the 10X, U£X, and 100X ob¬ 
jectives of an American Optical Microstar microscope. All recorded micro¬ 
scopic measurements were made under oil immersion because of the relative¬ 
ly small size of the fungal structures. Described morphologic features 
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and measurements are the result of over 100 observations and measurements 
were taken of each morphologic structure considered to be of taxonomic 
importance. 
CHAPTER IV 
OBSERVATIONS AND DISCUSSION 
Confirmation of Pathogenicity of the Fungus 
The species of Cephalosporium that was used in this investiga¬ 
tion has been clearly demonstrated to be parasitic on Salvinia rotundifo- 
lia. Numerous fronds were inoculated and disease symptoms became visible 
in from 10 to 17 days. The fungus was reisolated from diseased plants 17 
days following inoculation tests. 
Upon reisolation the cultural characteristics of the fungus on 
malt agar, Czapek's agar and potato-dextrose-agar were indistinct from 
the originally isolated cultures. When examined microscopically, the 
morphologic characters of the reisolated fungus did not differ from those 
of the original cultures. 
Attempts to isolate the fungus from uninoculated Salvinia plants 
serving as controls were always negative. These control plants were main¬ 
tained under similar environmental conditions and remained uninfected 
throughout the course of this investigation (Fig. 1-A). 
Symptomatology 
The present investigation does not include a microscopic study 
of host tissue invasion by this species of Cephalosporium. External dis¬ 
ease symptoms are clearly evident, however, from macroscopic as well as 
microscopic observations of the entire frond. Signs of the fungus are 
also evident on diseased fronds of Salvinia. 
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Infection was effected in all groups of inoculated plants 
through undamaged fronds. Disease symptoms appear to be the result of 
direct mycelial penetration into the surface tissues of the host. 
The first symptom of this disease of Salvinia is characterized 
by the loss of the bright green color of the fronds and the development 
of a yellowish-green color. The change in frond coloration is followed 
by the appearance of a scanty white mycelial growth over the upper sur¬ 
face of the fronds (Fig. 1-B^). 
In advance stages of the disease, the fronds turn brown and be¬ 
come necrotic. At first this browning is visible only at various places 
on the fronds. Later, the browning becomes continuous throughout the 
fronds. Associated with frond necrosis is an increase in the aerial my¬ 
celial growth of the fungus (Fig. 2-B2). 
The final effects of the fungus on Salvinia is a blackening of 
the fronds (Fig. 3-B-j). The disease is characterized also at this stage 
by a complete deterioration of the axis of the plant. This development 
results in a separation of the fronds. Eventually, the mesophyll tissue 
completely deteriorates, occasionally leaving the veins intact. 
In some instances, fungal penetration of the fronds causes inter- 
veinal tissue to drop out at random places. ELongate perforations measur¬ 
ing from 0.8 to 1 mm in diameter result. This condition occurs most 
often during early and middle stages of disease development, when the 
fronds are still green or when they become a pale yellowish-green. Later 
the fronds blacken and finally complete tissue deterioration occurs. 
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Fig. 1. A — Healthy Salvinia plants. B]_ — Diseased Salvinia plants 
showing initial stages of infection. Natural size. 
Fig. 2. B2 — Diseased Salvinia plants shoring more advanced stages of 
the disease. Natural size. 
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Fig. 3« Diseased oalvinia plants showing late stages of the disease. 
Natural size 
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Macroscopie Cultural Characters of the Pathogen 
The pathogen grows moderately rapid on PDA, spreading to a 
diameter of 3U mm in 9 days when incubated at room temperature. Some 
cultures of the fungus grew to a diameter of 38 mm during this period of 
time. The color of the upper surface of the colony is at first chalk 
white. In older cultures the mycelial mat slowly becomes pinkish, and 
eventually purplish, except at the margins. The initial appearance of 
pigmentation is variable, ranging from 1 to 8 weeks. In young cultures a 
heavy exudate is secreted in small droplets over the surface of the my¬ 
celium (Fig. it). As the colony ages the exudate dries out leaving small 
depressions in the mycelial mat. The aerial mycelium is abundant, forms 
a relatively loose aggregation of hyphal strands, and results in a pul- 
vinate type of colony. The hyphal strands become more compact and the 
colony appears slightly decumbent in old cultures. Mycelial margins are 
sharply delimited during early growth of the colony. Later a narrow zone 
of prostrate hyphae, ranging from 2 to 3 mn in width, develops at the 
edge of the mycelial mat. 
The reverse of the mycelium is cream color with the center later 
becoming tan to brown and eventually purplish. The pigment is dispersed 
over the entire reverse surface of the colony, in many instances, giving 
it a purplish color. Infrequently, shallow irregular folds and furrows 
develop in the center of the mycelium as it ages. 
The pathogen was grown on Czapek's agar and malt agar to note 
any difference in growth or variation in cultural characteristics. 
Growth on Czapek's agar is slow. The mycelial mat grows to a diameter of 
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Fig. li. Nine-day old culture of C_. salviniae on PDA showing exudate 
over the surface of the mycelium. 
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29 ram in 9 days, at room temperature. On this medium the color of the 
colony is at first white, later becoming purplish, except for new growth 
at the margins. In 5-day old cultures the colonies are pulvinate in ap¬ 
pearance. In 7-to-9-day old cultures a zone of exudate is secreted 3 to 
li mm inside of the periphery leaving only the center pulvinate in appear¬ 
ance (Fig. 5). The mycelium outsiue the zone of exudate is slightly de¬ 
cumbent. The margins do not spread except in old cultures. In 12-to-l5- 
day old cultures the margins consist of a thin zone of prostrate hyphae 
1 to 2 mm in diameter. 
On Czapek's agar the reverse of the colony is creamy white with 
a purple zone directly beneath the zone of exudate on the upper surface. 
Growth of the pathogen on malt agar was slower than on PDA or 
Czapek's agar. At the end of 9 days on malt agar the mycelium grew to a 
diameter of only 17 mm. The color of the colony on this medium is at 
first white. Shades of purple develop in old cultures. The mycelium is 
pulvinate but it develops a velvety to cottony topography with age. 
Small amounts of exudate were noted in a few cultures. The hyphae at the 
margins become submerged and appear slightly moist (Fig. 6). 
On malt agar the reverse of the colony is a cream color with 
shades of pink in old cultures. 
In some of the earlier cultures of the pathogen the diameter was 
greater and deep irregular folds and furrows developed over the surface 
and reverse of the mycelial mat as it aged. 
Microscopic Characters of the Pathogen 
The hyphae when viewed singly and in mass are hyaline, scantily 
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Fig. £. Mine-day old culture of C. salviniae on Czapek's 
zone of exudate. 
Fig. 6. Nine-day old culture of C. salviniae on malt agai 
agar showing 
showing sub¬ 
merged marginal zone of hyphae. 
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branched at right angles (Fig. 7), mostly straight and nonseptate. Ster¬ 
ile and fertile hyphae are of indeterminate length. The diameter of the 
hyphae ranges from 0.9 to 3-2 microns. The cell contents are at first 
homogeneous. In later cultures they contain a large number of granular- 
like bodies (Fig. 7) and become extensively vacuolated (Fig. 8). In 
young cultures the hyphae are slender, becoming stout with age. 
The hyaline conidiophores arise as lateral branches from the 
hyphae. They are also straight, usually nonseptate, simple but occasion¬ 
ally branched. Conidiophores are slender to slightly broad and taper 
towards the apex. They range from 3.3 to 37.8 microns in length and 0.9 
to 2.1 microns in width. Some conidiophores as long as 9^-3 microns have 
been observed. Conidiophores are at first homogeneous, but eventually be¬ 
come highly vacuolated (Fig. 9) and filled with granular-like bodies. 
Conidia are endogenous in development, form singly at the coni- 
diophore tip (Fig. 10), and collect into globose to irregularly shaped 
heads which are usually 3.2 to 26.3 microns in diameter. These heads are 
composed of from 2 to 30 conidia held together in a drop of slime or mu¬ 
cilage. The conidial heads are readily dispersed upon contact with water. 
The conidia are hyaline, single-celled, ovate to spherical, rarely 
ellipsoidal. They are thin-walled and measure 1.1-3.2 X 1.6-U.2 microns. 
Occasionally, in old cultures oil droplets are present in the conidia. 
Preliminary Host Specificity Studies 
Numerous tests have not been made on the host range of the spe¬ 
cies of Cephalosporium isolated from Salvinia rotundifolia. Preliminary 
host specificity studies were conducted with Eichhomia erassipes as the 
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Fig. 9. Conidiophores of C. salviniae showing vacuolation (v). XI000. 
Fig. 10 H000 
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test plants since these plants may be found growing in the same bodies 
of water as Salvinia. Eichhornia was also selected because Padwick 
(19U6 ) described C. eichhomiae as the pathogen causing amphigenous leaf 
spots on Eichhornia crassipes and it was considered likely that this fun¬ 
gus and the one isolated from diseased fronds of Salvinia might represent 
the same species. Attempts were made to inoculate Eichhornia plants by 
placing drops of a spore suspension in the water where the plants were 
growing as well as by placing drops directly on the leaves. Results of 
all attempts at infection have thus far been negative. No evidence of 
leaf infection or infection of submerged parts of the Eichhornia plants 
used has appeared. In addition, attempts to reisolate the fungus from 
the inoculated plants have been unsuccessful. 
Taxonomic Status of the Fungus 
There is no doubt that the pathogen isolated from diseased 
Salvinia fronds properly belongs in the genus Cephal0sporium. All mor¬ 
phologic, cultural, and developmental features are in agreement with those 
accepted as characteristic of the genus. 
A search of the literature has revealed that certain criteria are 
employed in distinguishing species of the genus. The characteristics most 
widely used are shape and size of conidia and conidiophores, and the color 
and cultural features of the mycelium. In attempting to determine the 
identity of the species of Cephal o spo rium isolated from Salvinia these and 
others were critically studied. 
Morphologic and cultural characters of the pathogen were com¬ 
pared with descriptions of those species of Cephalosporium included in 
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Saccardo's Sylloge Fungorum (1886, 1892, 1895, 1899, 1906, 1913, 1931). 
In several instances, however, Saccardo's descriptions of the species 
were sketchy. Frequently, morphologic features considered of taxonomic 
importance in Cephalosporium were not mentioned. However, even with the 
lack of full descriptions of many of these species, when taxonomic fea¬ 
tures of the Salvinia pathogen were compared with the Saccardian descrip¬ 
tions, there was no agreement. 
Descriptions and figures, when provided, of species described 
after the 1931 supplement of Sylloge Fungorum have been used to compare 
the Cephalosporium species studied here. On the basis of conidial shape, 
three species appear to be similar. They are C. dieffenbachiae, £. cin- 
namomeum and C. gregatum. C. diffenbachiae and C. cinnamomeum are report¬ 
ed to have ovoid to short cylindric conidia. £. gregatum is reported to 
have ovoid to elliptical conidia. Conidia of the Salvinia pathogen have 
spherical to ovate, only occasionally ellipsoidal conidia. £. dieffen- 
bachiae conidia are reported to be 1.5-2.5 X 3.0-12.5 microns. £. cinna- 
momeum conidia are reported to be 1.5-5.8 X U.2-15 microns. Conidia from 
both of these species are considerably wider and longer than those of the 
Salvinia pathogen. The conidia of £. gregatum are reported to be 1.7-3 
X 3.U-7.6 microns. When compared to those of the Salvinia fungus they 
are also wider and longer. 
The morphologic features of the conidiophores of the species of 
Cephalosporium isolated from Salvinia are distinct from those of the three 
species mentioned above. They are slender to stout, highly vacuolated, 
contain a large number of granules and range from 5*3 to 57.8 microns 
long and from 0.9 to 2.1 microns in diameter. Linn (19U2) reported that 
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the conidiophores of C. dieffenbachiae were straight, mostly simple, oc¬ 
casionally branched, and measured 1.5-2.0 X 1*.0-1*7 microns. Linn (191*0) 
also described the conidiophores of £. cinnamomeum. He reported that the 
conidiophores were simple to compound, septate, tapered at the apex and 
measured 1.6-2.8 X 3.5-1*5 microns. Allington and Chamberlain (191*8) de¬ 
scribed the conidiophores of C. gregatum as being club-shaped, occasion¬ 
ally septate and measuring from l*.2-l5 microns long. The conidiophores 
were reported to occasionally grow to a length of 25 microns. 
When the cultural characteristics of the three described species, 
mentioned above, are compared with the Salvinia pathogen they are found 
to differ as follows: the pathogen from Salvinia forms a circular to ir¬ 
regularly shaped mycelial mat that is aerial and pulvinate in appearance. 
The color of the colony is at first chalk white but with age it becomes 
purplish except at the margins. The reverse of the colony is cream color, 
later becoming tan to brown and eventually shades of purplej the mycelial 
mat of £. dieffenbachiae was described as being appressed, creeping and 
pulverlent. The color of the colony was reported to be white, becoming 
cartridge-buff with age. The reverse of the colony was not described; the 
colony characteristics of C. cinnamomeum were described as fluffy to ap¬ 
pressed and watery, white, soon becoming cinnamon-buff; the colony char¬ 
acteristics of £. gregatum were reported to be orbicular, dense and flat, 
white, later becoming gray or putty. 
On the basis of conidial shape three other species of Cephalo- 
sporium, namely, C. minutisporum, C. chrysogenum and £. purpuras cens are 
similar to the Salvinia pathogen. Conidia, however, of these three spe¬ 
cies are appreciably narrower and shorter than those of the fungus from 
27 
Salvinia. They also differ with respect to the features of the conidio- 
phores and the characteristics of the colony. These Cephalosporium spe¬ 
cies are soil isolates and have not been reported as pathogens on any or¬ 
ganisms. The only similarity is in conidial shape and size. 
The pathogen isolated from Salvinia very clearly belongs in the 
genus Cephalosporium. Its morphologic and cultural characteristics sig¬ 
nificantly differ, however, from those of previously described species. 
In addition, a species of Cephalosporium has not been previously reported 
as a pathogen on Salvinia. This evidence is regarded as being sufficient 
enough to warrant recognizing this fungus as a new species. As a result 
the binomial Cephalosporium salviniae sp. nov. is proposed as the name for 
this fungus. 
Cephalosporium salviniae sp. nov. 
Cultural characteristics: Mycelial growth mod¬ 
erate to rapid at room temperature on potato- 
dextrose agar, spreading to a diameter of 3U mm 
in 9 days. Mycelial mat pulvinate, aerial hy- 
phae abundant, relatively compact, chalk white, 
becoming purplish with age; amber color exudate 
appearing over mycelium surface; margin sharply 
delimited at first, forming a narrow zone of ap- 
pressed hyphae from 2 to 3 mm in width in old 
cultures; reverse cream color, center becoming tan 
to brown, and eventually purplish with age. 
Morphological characteristics: Hyphae hyaline, 
mostly straight, nonseptate, scantily branched 
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at right angles, 0.9 to 3«2 microns in width, 
slender to stout becoming highly vacuolated 
and contain a large number of granular-like 
bodies as the colony agesj conidiophores hy¬ 
aline, slender, tapering toward the apex, 
straight, usually nonseptate, simple but oc¬ 
casionally branched, arising at right angles 
to vegetative hyphae, 0.9-2.1 X 5*3-57.8 mi¬ 
crons, sometimes reaching 9U-5 microns in 
length; conidia hyaline, ovate to spherical, 
rarely ellipsoidal, aseptate, thin-walled, 
developing endogenously, oil droplets pres¬ 
ent in spores from older cultures, 1.1-3*2 
X 1.6-4.2 microns, adhering in drops of 
slime to form globose to irregularly shaped 
heads varying from 3*2 to 26.3 microns. 
(Latin diagnosis will accompany publication) 
CHAPTER V 
SUMMARY 
In December, 1966, diseased Salvinia rotundifolia plants were ob¬ 
served growing in an aquarium in a laboratory in the Department of Biology 
of Atlanta University. 
A fungus, presumed to be the causal organism, was isolated and 
identified as a member of the genus Cephalosporium. Ino exilât ions of un¬ 
infected Salvinia plants with this fungus have resulted in the develop¬ 
ment of symptoms characteristic of the disease within 10 days. Infections 
were effected by placing drops of a spore and mycelial fragment suspension 
directly in the water as well as on the fronds of the plants. Following 
infection and disease establishment, the fungus was reisolated. Morpho¬ 
logic and cultural characters of the reisolated fungus were identical to 
those of the original isolate. 
Symptoms of the disease include a loss of the bright green color 
of the fronds and the development of a yellowish-green color, a progress¬ 
ive browning, eventxial blackening, and final necrosis of the frond tissue. 
Preliminary host specificity tests were conducted on Eichhornia 
crassipes. Infection was not obtained with these plants and the fungus 
was not reisolated from the groups of inoculated plants. 
When the morphologic and cultxiral characters of the isolated 
fungus were compared with those of other described species of Cephalo¬ 
sporium they were found to be significantly different. As a result of 
these differences, this fungus is recognized as a new species. The name 
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